Cellular Cl- transport in cultured cystic fibrosis airway epithelium.
Cultured human nasal epithelia derived from cystic fibrosis (CF) patients were studied with double-barreled, Cl- -selective microelectrodes to measure membrane potentials and intracellular Cl- activity (aClc). The aClc of CF cultures was 46.5 +/- 2.5 mM (n = 28), a value not significantly different from aClc of normal human nasal cells. Reduction of the luminal [Cl-] from 120 to 3 mM failed to reveal any apical Cl- permeability (conductive or nonconductive) in CF cultures. Bumetanide (10(-4) M, serosal) led to a 10 mM decrease in aClc without affecting the electrical parameters of the cells. Reduction of serosal [Cl-] led to a marked decrease in aClc (from 58.0 +/- 6.7 to 26.8 +/- 2.9 mM) that could partly be blocked by bumetanide. Reduction of serosal [Cl-] led to a rapid depolarization (5.4 +/- 0.7 mV) of the basolateral membrane potential (Vb), a decrease of the fractional apical membrane resistance (0.03 +/- 0.01), and an increase (34 +/- omega.cm2) in the transepithelial resistance (Rt). We conclude that 1) the apical membrane of CF airway epithelia is impermeable to Cl-, and 2) Cl- transport across the basolateral membrane occurs mainly through a bumetanide-inhibitable cotransport system but also through a Cl- conductance, neither of which appears to be affected by CF.